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a2 d errrs* In the mapl

oawSAtor and errors in the aircraft altitude, readout

Th dato system is inaccurate due to

1) Brvors between the inertial and RW coo-rdinate fram

2) Irrors in the pointing system

3.7 1eone Error Model Values for the LS: Cointnto

701 ?ACTCAI. AVCWl GM3LLUD M1

Error 00MUA Deewiaio EmNrloal- Value la

Bias Drift Uncertainty RwAow&s Casemt 0.004 /h''

Sias Drift landmes latt4er Neft 0.6067/
T1 20 min

g-Geusitive ZA Drift Random CoLtat 0 .0054/b/il

9 2 -senii Drift
(specific Forces union Constant 0.0051 /b/9 2

* alont K. an. SB.)
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MAN Drift CUnwrt-tuty Road=s Cw~ftsat 0.024/

RUMw Drift Radcmnms Rand=m Walk LA .19c
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1)& i~~Y of the; Ogg" I" 5 fr@m"WaQ" f

aircraft

2) A display of the UU presentation of fte zeal world

3) fte M reticle projectd an the "real world.

4.2 lzojecticn System Cmutiu-~

since it is: amemy itfficult to mateb tha Hi~tO of
the three @ptld , fsiIt Is m-nne that the mI mew~
ansi US Zeticie -la, bal*Ve WAmd elct- ncaly in te pmoec-
tics system Tiaso, so that distortions introduced I* the prejectim
systm affect all displays equally.

.3Accuracy hquiemt

te linodsUng in the' siuilation is based on the follo.4n"
principle in both-th spla*1y (SWI) simulation and tk~s ineinme-

mat (HIS) system almlaimca

Errors in the coazted parameters ane addle to the -tpn-
Valus to amv the M i.,i l4 wlatve 'to the Orsal werJA aid
nesument, egan ssm nd to the =S retiLAW2eeatift (as

defined ha the ,MmWfordotle~p the beerng angle exom

thus, errors Lu the simiation hardwre ban. to be Usmiar
thaft ervors elvected htht~ kammata
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Step I DevZuomt sad rocai of a x@Ia enmtsade fU*t V5s

Stop 2 Dvemet of UW "iSplay fg the gu*-* -

Step 3 CoLlactJ~os of HNS pointing stAtIstuo

Step 4 -Addition of error moes9-

*)Atetudef

-I4c) Map data bad*

Stop S Addition of ZOAa Iier '4tb, piuulatsd awsa

stop 6 heplaommt of simmut*4 umwuswith real.iesrt
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7.0 BotbaMz Dsvelqmmvat suemt4

7. 1 ftntioaal ifcto

taircraft ontrols (stick and ftawWft* 1 t wt V* JO*0

trvaim board, 3r atpa"ly R, jg, Imp, ~eae~
Ofioa" over tbA am board. A picture of the board, soe" treA

theTVpteIspreenedto the plioia a IV gosystem.

me. m sm tcu U A he~ So dafta
bass of the boerd end s4r4~ 00h VAq~a ~Asrc
(ridA" &X4 eassit"Ia CAltUral .au )Of 'tbe 0"n baSe APAMP-
tion fiinalati the display presented an the aircraft'L M D.*

2he HUD display will be displaced relative to the TV
prvbe display due to errors a the simulated aic a t v tion
&iA attitude deteentc ~~

A reticle wil also be liveas& thWo
scene. fte Location of this retiole will be deteiminet dix m~
a Helmet nowatod SiLat inasmnt Wsl i :Lg SONUftsr cockpit
anid on the heinet worn by the pilot/speretor.,

ing this simulated NoS will be used to mpate tin simmlated

navigation System.

L ~~~~~Befave each fli'0t it Ulu be'peiet ~e ro
modelS for the VaiOus s)fifto 11%'N to ftt'*.,Vnd tIM

moi* head oq,84" - AK gs

mmmoft m Oft Amo4Iw-t.- wit

be sivms. tothe ~lt.earl *~ 963



!ispoitiom, velocIty, attitude, attftub ze4. wal Obeaad

gral the &irCwaft tooe slauuetio. available a#i gasfq ty

&tfkf; 41StSw b~ftusAw *Ata d frm the
mS rea4* yg U 00 ~

a 'bomm~o s*" UPO 18 peW~v*40 A# A *wlf ... orn an

the *40 of th .0="wjftt

SAUled RM display is avoilable from the dip1aV -9gsaMg.

altognaely a CO& Vaefting 4 SpsettU * 0016bt WiiuZ *A~l*:

The MOC data bases oified with =0 MWp error.

Oprato/Pilot idmtifietion.

Pligt "atyeiStU 4. -

ftmtm WD mad ip oftp~* %odf-

- ICufte and pc~t bp".4 ooff

* Ume~~~Asit and stme data orri~ta~ e m

limoa~ted EUD display to video VLM.
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Mot Yo t3
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sheeter IntervUs wMi 3w wUVovw&vi ft s *bto 49WMeb~t the gvu~
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ea"&? 30 e.)
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fthouh the filter Inpt sbs" very' alfly. (It israsidthat this
sodl, be inclufed in the XIS modUl to ftdedon astational dela.)

Display Generatft and Data, Dase
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swe j "mad wy .130 see.. Omu*Faom im~iymp 1/30 a
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tew am the a 2ole -ter biam dscale ftec exor.

Imputes kiroraft Cc acceleration

Airosaft Attitade zstes '
In local vextioa, north orims

Outputs t Acelration of the 23W outer case

notation tate of the 23W outer came

Upfte*

Status

ts is a no ndule. Anltical faltion vAd coding Ife to
be perform&d. fts Coordinate taso jm.are simple. No mi
aalYtUia w* is required.
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TheZN Camqzter Noid~e -ad". trupitici, 'am MbdimnW

~roide "naraft heading in the 1Wcoordinate system.
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map Displacement GseaMtcr

Funtional suimt

fte Rep Displacement genrator utiliss the output of the ISM

computer and adds to the INS computod location the estimted erow

between the I=M cordinate oil and the ftp'cbbt1.mm systw s

needed by the Display awtor.

Inputs$ Inertial Position, sea"in

=8*ap cordinafte system 42360 eStMt*

Outputs: Istimated, Position in Nap coordinates

AL- -ft Heading In Map coodia

Update
tiu 3/30 usc

This Is a new module. Analytical fmltinand coding has to

beperformed. we major analytical w.ork is required.
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* ADsplaCONt Generatorf

fts odleinrequired during systen chckut
aftrot~n fr he=w errr vetdmte, wen Ow steaanrd t=alat=

is utilized.

Inupts t Plctwo fo display geastor Am error est4.%*

outu Cozzvot~ Picture

Update
Ties 1/30 sec
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SBO -VuMhl 2Xusitatiew of Whe Data BMW

of the Mc data how str sayigtim "M'~ ~~L
fog. to destped fAr dn*tis .zintion.
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Teh~ ~4 th inertia) Pu!Pa"$. IWO, It le lein*rk
ty 1e01r goite tly 9tta insartsat .

w~1ty eversar Oltmd is Tablo $43. TIO Proq~ ~ *~ 4

4r,ua s4!or bwosew" dav"rk 'is E 'u1Y by AVH

w1~mtgg~lea~ vapdly euce% the fi Itew ijfh
4 f0sai~a w~heismmaaur~tsunti I O'cofecta of the lowe

altmant_-l 4410 ge how" ~ t dueto the lr yr r,

lb. ms. evu 41104 -w spacd uks Iwlt- 0 RMAnut
interval obviously results in less inertial system rr propagtom

Iehmamfth more closely space lan"Ift. Rkm ware ade wit 9
esmly "paed lundmarks for the high performmnc system and LCIU.

The position errors and velocity error just before and after the
seasuets at each lwAn~k aftlisted im Tables 3-4and3.
Coopriso with the 5 larnmrk case (Tables 3-2 and 3-3) showe
a =0 1 low lmrng of erors,., , rrmS tiMPO*y ai!e & set of

inau~mt So stl unte ~ 'ts '* bust do sho a
45 eution fta the 100 meter Ow positio er t goe ft londep

for hehh e'taesy'stem atd a cam rspodI"3 muat~~
LOSBS. Vlocity errors for th 1 eiuneyt r eo f"
In the wteetarea for eithe S. org 9 1avrks tC?#iolttyw

~ vedosd AG. 9 landmarks-,~ used ta sticntil~hv
I ts A.. wip eoe aaaats@ 1.3 fp$*w asssem0

at the ft lmftftJ
Au e theA IIr~cU a ~ tnt a -4

assuming me UPS calibration for drift. ITh optical psw t
11* 10 evely Woocd lua vfts mepetemaly Wt ever a. tam ftMare

ZW 245macad so that the MSA Itns aas smWn t Ie rven at
1*5 Sacsds. fTwe abot I k limare~ in t o oe e so1. lo
alifteteh Las wUa as Is/b initWi &itt dow too Ow fto" 1*
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Table 3-2. INERMA SYSTEM POSITIOR W WITH KAUVI MMTE

~ rmFfgt 4 frmv ft A 16,

Tile 3-3. INERTIAL'SYSTEN VELOCITY ERROIB WITNh KALNM VILU9R- ,

Hgh Pat, amce System WIN V104

safor After kf~eAfter
____Mo__ Ns. Now Nes Is. )-s

1 0.~~~oe47041,7 .5

Z0.7 14.1I J"43

4 0.31 0.16 15

76. AMw
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Table 3.4. IRMIA

Risk Per Fu9ormacG Syste LCIGS @t
_____________ Position Errors (maters)Eroe(m r)

Larnmark Weore After BeoeAfter

1 __ ___494 i 0.

4 ilS73.9___0__
S 109.3 .68.9 '____26 ___

66 165.9 -' 129.7 .4

8 80.4 62713#3 "~7~

9 60.4 U.? 131.6 7AI

Above from Fig. 25 Above from Fig. 29

Table M-. INERIAL SYSTEM VELOCITY MRORS - 9 LANO9WM

___________ High Perform=*e Systmw LCMO Velocity
__________ velocity Eror (mis) Erers (afs)

Ladmrk Before After lbefore After
Mess. Mess. Mess. ftss.

1I4 1 7 5
2 .58 .4 .85 '.4
3 .5 .31 .___ __ __ _ .42___ _

6 *1~.7

7 .tl
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Table 3-7. VELOCITY ERRORS CORRESPONDING TO POSITION ERORS
IN TMLE 3-6

East Velocity North Volocity
__________Error (ftters) Error' (tris

L&Wwrk Before After eo Atn
Ness.Rs.Ns.__ es

1 0.45 0.43 0.46______

2 0.6.62 0r.'719
.3~~~~ 0. .105 *

3 0.02 0.51@6 .

5 0.44 0.310.
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is auim j$4#*N -o l b. utctory- 1ub~ to 4wt a Itw is

14ust OWd the system mtrices at tine T are output..
'~U 1LI.TU..Theer~r ov~~4mgwx # ttupT Is

propagaed to tin T4TP ivig P'.
~.This routine calculates from P the RNS A41s of

system evror in the desired coor1dinsa frams. Duriu*e siwlatto,
it-prt~s ~hmpe B xmm. At tetr~ tR h

an Udate is to be perfWuue and, if Sao 10 type.

QJWISLA af i . W input t# ths s~hwtW include tim.
locations &An an indication of -the tipo of messurmott 401oyed (*.I.
sta'-trecker, lanmrk, bearing mssrment etc.).- TMe otpu are ft
messmem matrices H and Rt. Intermediat calculations, so*h as -pesition
ad veocity of laWNBeers In inertial space, must Ie M*~ iot ordbo to

a"d Empowienut .mtricm ame input.

in ftw~a~,to giik a .641 is ImvoIveA

Niho tses jut"UstiW o~ti s

TI. "O

v t- ±ef v ,j



The pu~e of Sesii a IS

equatsms an P p'4Rmtei .mlfcty lv

rfevi10" to S Is.~UW
parts of the model are given only in pre6lry fW4, sad aW*O*
Is"e section 3). * '

The o dr of pirewntaios an the 80,40 doiw net follow thw flew -of the
l~gtc ha pre iWt4 *iii h~tic1 orde was choen)

Thmi'm W, Ihe fotmtmfit W 4 frO1tn bebse Figws 1A2 -ad fth

Trajector Cal ilation: Section 19 0
C~alsli F,~9:section 4.4.3

Propgateto TTP: section It
~atptat: section 2.6.
CaCulats M4*R: $a1o~ 2.44
Kalmn. Updte:' Section~ 2.3,

Throtigomt this secton; an erwrequr tt. is described ast the. o0uod
(or observed) VWes Wnws the ti*u41U *1', thj* tity. All of *Am~
errrs are cousidermf as usdmvrc~mUreOt snetua e u

dependent) as stochastic proqe4Ws



The bues$ ess~tas 4*.%d toi this-

low,

ee ak"T ta id as e zus

~(t) 9(), nd 4~ ro ft& t'miess of appropriat diusmslsns

The noise statl;tics associatd 'with, the bove system are vivash tme

EC1(t3 a * O a Etktnl

EW(t) VN(ty vd 0;u .1t x ,t

EE;(ti) (tj 3  Nll-

S Note:* here denotes the a-th ceo ent of the vector x



gai litmiem it ifsem Is the followOPSWIV~

be OM~5Snd 4A~ 4 ~ ~ fp frot 9w~~1 1e"~

N K~(t) + *
wheye

wheve V(t and V.(t are stationary Continuous white-noise processes. to
~ assa d.P f "Msf*ars e~'~y others (the mel.

40"10 is Ogivt Vesaply). -mthev f or* "Of (e.C0,
arises unr naturally. In these latter cases, an, aq ?"tipqta M-ts
foced. mdel mast be derived.

Z.3 comancee Calculation (Prpe A,"UPdte!)*

The coveriance propagation method it bVOW! ue s1lqapton:
the isfermintiom about error states provided by external miasantl is In-'
crnow'ted by nowi of a Kalma filter. This poeueslpaf w
latieetie ."sVigatios~oaro ofO * Niniqqstims1WRTj 1of -the ro
ste, ~ ) sAi sdt crotte1cati!9 stos

* velest., et aimtufe prgovided. by the twe"i* 4attr r4 ~te

uqtip wed wl wt be "MW~e Wo "hr, we vfrq to0 4

of Applt0r)Y "amlLtot ee.byA )~~i~~
t#~ Ie IQ, and 12 *Iniisol e ~ ~ t~~

Kalmm-tIier. assumption is an ideaMization, since soacn &Iagrth'm be
too um~* for IPD Computers,. Ilmwev thmessp ~b9tdb the

A gg4so p~i~Ws4 a may

In vIkqig~ eof **ov~u** Vs qws U via

~ -W ~ t~hs~~rrum

Let

a. In Vamp as Marol Nw, bI

gl egrse so that botv" 400e~~
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(Alteratively, the propegetiOR Of NOt caIn be 1eP I a lte4 w

PWtAht s@ P(t)#*' +ka

wre a discretied ftom of m s ~ h p&t of ow-
covarianc is given by

P(t1') N A N (F p~P\)I~~ lo.lrt

where it th -Kalme gin 'mtkix. Au fof thistdk Allat v4'~b
in, full' deti n 'f.o 2 .,

Of couMSe, the calculation of P(t) using the equations presm We4 bova
can only be accompi4We If the systwm ad 14su~ kiwi"i&u hm

The pedngSeCti ft discutsad eoi i'1 tow~patod
SyStee in mfleftl. Th gsiace $Ssysta etvo " te 4tcIiti tw*de1

descril in ection 2.2 3orhescfc 4wstrft~ l *"ics
of te guidance sSyste" erwor model ane det led, tt

I ~ ~ w (Af~ h oodet frees it I~c the "Mnt~e ofvtrsW eie

-1* to~ setis, thecodwi e to" he t 3t

odescrbed Ine Ithree es booku .1 te tW ftM4,t4,"e

beginsing of a intsslon. .*
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4(axs oitst the Nort Po. Th from, is inrial.W4Ihfwiiw~
(2).~ Eath-Fro M e~omety Aimicitee oinci de ith~ thello

a(3).r~ dt Goor asuic t bicu'0-rae) hi' s foas it axalge

vele. th equa atoral frome withich thxpes tW~he rdoutput errr e

This frortas wi the th ale the raehsiera.
(4). Ear gt-rame (efrom . hi fremrae c isfomcides wiet thei fe

i t bodt is. Tie elai to thae easrtted., tree about ais soatth

(3). letorpicfrae (-frame). This frams' haturaxe alned

* spehifice th ers r a niraltfal inswitoenrs The ret output rros
ofth fameroates with the arth andtes vehiclel otepltom

(.). Flghtpth frame Vteactorhsfrm i sd ospcf
graity etls. Thsee gphsframe isroateng aot the z taxs, o thatstte

xecaxri ts in the ehreo deto euonli. Thu bsic the ~and the 6
difor n alng/crosrac reeenesytm

(5). ParWfe) r(-frame l). Ti fam i a natural 9ofor

sIfinteros iqain n inae 3ialinsiatasteoax aare telotu axeosi
ofthe ccelema s, ith he x-din y' axe plarualnto th platotde)m.
2.ct.2 Iystem Statied iect ifrm

Thi stinq prsents hrie sia gyroand fcteeomet eros These
veore mo(t) e in lnareorm mdel, eqation.e th baic fo of the 62-.

tAle icfalled h trac thoe, s-ieui tas ploirm c slgment (aideer
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sfv lol .. d .abu.

% Unbalance Drift Error Cbefficidt-l

. . 04 D5S

d7  IDSS C*Wism -Drift £rror WWfI cU*$s

(in these equations, the SYMMlS 1 0, atnd S Weer the, iput-Wof-voin
axes of the gyro). Siemar definitions hold for lthoh% vihal
twos drift biases assumed to be statistioally independ0t

The 15s-dmnsional vector i(t) represets-the acc&)Sru. Wter rrs
The input axes of the three accelerometers are along the P1&tf LTZae
respectively. The first 4 elements of i(t) adefined as follows: -

at a K a bias error

a3  K11 a scale-faCtor non-linaritO gffaS~

a4 a-KC *a cross-*XiS'no6-ltnityc6ftc$W

Elements 5 through 12 of i are similarly defined with erenetthV
and Z acclerometers. Elemnts 13 through 15 represent SPAftlng* MIhe1lIMINt
eersm as fl low:

.7W

LS
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% , I -.ts 
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Where ai misaligsut w1e fr~nm 14 4~~~,

The three d~rmmuil vetor ito repruiientl he gravity anomly orOrse

*rl along-track vertical deflection

xs cross-track vertical, dansctoo

.anmialy magnitude/ga.,

wre gl average surface gravity. (The scaling of the latteor ky f is
morelY a convenience).

The remaining states refer to the altitude dauqp'hi based vm altimeater
wasurement. Third order damping is assumd (as in' Ref, 4),9 and i*Is gives
rise to three damping states, one for each i-frame ais. The tVee1'iWMnIoeal
vector iA(t) represents these states. (The 6a -notation of Ref. 4 is not "aed
to avoid confusion with acceltwter eofrs). INe two-dI16iAa1vectort
Gfi reasnts altimeter errors, and is defined as

A'ei I st order Narkov error

Ghre Ibiasrr

This completes the description of the error-state vector.
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2.4.3 Systm Obtrtcas (F, 4. Q

The system matrices describe the-fnamt3q~me~sO h I

TMe mtrices defined here are based on three sources of 1nfenuftion10

Space-stable 11W dynamics (Ref . 1)

j Th ru-ww~r al1~u ti tA d11 wT.W7 V

Inertil-instrument error models (We. 31

The reader of this .msinit'dsrn eafe M"t1 systam

oatrices should refer to these sources.

The dynamics metrix F(t) has dimension 62 by 62, in accordance with

t the dimension of the entw-4tate vector i(t). F(t) ts-presented in jartitioned

form as:

F131(t) 13 OWx 03430 0346 %~ *F,(t)

OW O WF 3 ,4 (t) 03415 OWP~j 0 x

4 J5x 62

F7 - 3x5
0F* 6 t

_______________________
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0 1 by J mtriX Of O's ~ - ~ ~ B.

to t Uobft piag Lo

whr ~(t) is 1-frame positionk. (These qua uI,~ vi be used 60eqentY

in subsequent equations). Then

F191(t) sak1U.

where k. is a damping coefficient. :Fl 8(t) is 3 by Z, rePreI0Wtip the

effect of altimeter errors. The definition is

F, g(t) a :l' ''3

(The colon ignifies justapositlo" of "matrices).

F2j.(t) is 3 by 3, and is defined as

Fl (te reflects Schuler OynaW cs, and is

imeu(t) is the Schler ftVae'cy:

CI

C *4.S41@l t4/O



F!1 (t) reflects alttt domplno and Is 41fised

4' where kC2 is a dimpiug coefficient.

The N9,3C I matki fti~ ~~ i o

oration caused by platform ali gnment arrorti-e V**ii4#SS* byv( thse
specific force acting on the instrumants. Them

F0 f
293t)I4(t) fi t

The mtrix F2 s(t) is 3 by 15S. This matrix models the acceleration

indication errors (bias, g-sensitive, etc). (For 'further explanation, see

Ref. 3). To describe this matrix.,vm let

where CP is the transformation frm the I-to the p fame. (This will bea
program input representing nominal platform orientation). Then droppi-ng

the tss for convenience:

1 f? ci .)2 If4t+(fp)

F2 O( OWC; 0 0 0

0 0 0 0

0 0 0 0 00 0

0 0 0 14 u
OW4



sws

0 '

The metrix F12 6(t) reflects the offect if vra^vfty anomaly an stw
* errors. It is given by:*,

F2,64~) ON4

where gN is average gravity at sea-level. Note that the t to I tvssfoN -1ton
is time-varying. It will be provided by trajectory calculation.

F297 (t) is 3 by 3a and Is part of the altitude dumping ON mCs.

F218 :t) I s 2 by 3,. reflectIng the effect of altimete error. It

is defined by

where k2is a damping coefficient.

46
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wih? aretSsped D csrctrstiltam S of * vfyP
witht~ttU VSII tr.ur spwA isct

is 3 by 3 S1 -

3 U

Stal &~t a jmpng coefflc#t

(is 3 by 2., rn*$I f 4 tS tI

4 tti il ~ d at d~ 1

4q 00l -l84
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st e , ~T4 ~ ~ f

Wo aOWV s deinedabove (F6 ,6(t)),j and c!2is the V"r 1 1 idoefction
stnaddvito n AIIG is the anrm l gnitude) st'neddvtos

Define

q44 20AT OALT-N&

Ww 0 ALT '"h tim coflWift 'or. the 0ltUmber Mmtkov erwv 0 AL
is the standard deviation of this sames error.

* The B matrix is 62 by 4, and inputs the 4Aite driving noise into the
gravity and altimeter error models. It is defined as follows:

0SU4

13 : 0 x

0304

[0 0 01]

L to o- 0 0O
This completes the description of all of the &A r*6 is uts aftries.

It is to be noted that the variables used in computing these matrices aoe:

W Mitcal paremstrs, far tsstro pm,anO grlvit~itionl ans I" islss
*Position and specific fwme in. itlrtial i
*Corinate tranisformation metrices.

Thes values are all avi"l"r~ tefrt wa* *0e
user iWpu and the othes f rom btvec~eia4.s

ailmts: u~q angular, AM~ aceslration._

*6 ''.'1k



2.4.4 Nu ___mot Matrices (Mtn) .S.

The CONi program uti;4R". fund"pitl ess pf eMtr *1 .See'

For t~e tactical applicatnl beri4iesuMvt to kW landmarts Q~hps
acued to tern CO pragi4W W, note that the calculations "quire the fellwm.

* Tim into Issfoftq to, talcult 'iei-fram .loca aon of imat~dftions

" Standard deviation of update-station ephemeris errors.

2.4.5 Initial Covartance Matrix

In solving the Ricatti differential equation (Section 2.3.1) for
P(t) a value of P(0) is requird. This represents the covariance matrix
of errors states prior to takeoff.*

However, the P(O) is itself a result of the errofs " cwekotinitial
calibration and alignment procedure. Theactual P(O) matrix will depend
heavily on the. particular mechanization of this procedure, on the time alloted
to the procedure, and other factors. At the time of this writing, study -in
this area is still In progress. This section presents a simplified model,
based on the assumption of wicorrelated error-states.**

P(0) is assumed diagonal, with P1 don otIng the i-th diagonal element.
The first 4of these are

P 1 *0 1-1 through 6

P1I fo(4i)Ii a 7,8.9

where 0(#%) is the ,w initial alignent erro per axis., The next 30 tons
are defined in term of stndrd deviation* of te g"yr err**s die1 =1~,20... 30
listed In Section L.4t. It IS earnd that VANeim Stdvd*t n are
the same for all three Wroscopest so. that only teo st"adr4 deviations

of ~t)at he~ tg of tba loiter, liodp tej h,4Iqi7

terminal value from the Pro-Oft-0".
*For a gimal-mONy alignment "$Ine this asstion is WArY realistic.

a?



a~d).i~lZ,,. oare input. For 0u010141 40d5) is' 4009; *SS
deviation of the compliance drift erro cOefficleat fOt thet
gyrosces. Then defin

The next 15 diagonal *Ilements wepeseat swl evWW. f wrs. The accelerometer
.$aVdsrd deviation$ are given as o( 1), 1w.,2,3,4 and a(6)9 where 6 I s the
mounting error misaligwnent. Then deine

p3941  P p4341  p4741 - (aia1 )J'

The next three (gravity anomlies) are

p5 a P6 a "

p57  (cA~b/N

oYD a standard deviation of vertical deflection

'oANoK4 w standard deviation of gravity anomly
gN nominal gravity

Corresponding to the damping states,

P 5  9 a No P 0 0

FSnall,. the altimeter errors are iatizoid-by

162 'ALTeC3

This completes the description ofh ntil~~x



2.5 Trajectory calculations
myor ltheaii~lo1S "W- the. L4.3o'.~I

464.4, n tw #0*" u ~ti' M trS1ectM'WMvIMt* d~ 14"t

of w'01"d tr a t A" V tm ".0, s is: r -~

R J ?iframe position

*i-frame velocity

V tgrot" 800"

c1ct direction cosine-matrices

The equations for calculating these are not reproduced here. Obviously

they will be different for the several phases of a mission..

The loiter-phase trajectory tr#61udes-sa gegunts ift sharj'i turns,

where system-dynamics vary, and some long straight segments, where they are
stable. Therefore a flag will be output to Indicate, for the given tie,-
which of these segment types the missile is located on. Such a flag will

not be required for the other phases.



2.6 Output Calculations -

fthre ire twt oses of 53pu V j 4sfk16t Is the staudard

is the complete covariance atrix, t the ipt qof "e -po , i to be
used to initialte the succeeding phase.

The IWJ errors of interest are position, velocity and alignment errors
coordinatized in the I and n-frames. (Vlocity Is with respect to inertial '

space, regardless of the frame it is coordinatized in). Partition the P
matrix at time T as

PR

P(t) " Pv

in which all the sub-matrices are 3x3, and the spaces are not of interest
here. Then

o(r * PR( ,ci) , -1,2,3
o(V') - Py(,G) , al' 92,3

00%) - P,(a~a) - aul,2,3

wher,. ,, 30, jt are i-frame I U errors. Next calculate
PR a Cn PR Cn

Then the n-frN outputs may be calculated from these matrices Just as in the
caue of the i-frame outputs. Both sets of standard deviations my be calcu.
lated centinously in time from the current P(t) matrix.

The second output is simply the entire P matrix at the ed of a iies~ Jj
and rquMires no further discussion. - -- '

* I
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